income per acre is much higher than any other agricultural product if it is done in a scientific way. Flowers symbolize purity, beauty, peace, love, and passion.
Marigold (Tagetes patula L.), a member of family compositae is an important loose flower crop cultivated in India. It is native to Mexico and commonly called as Jafri and Gaindi. In India, it is mainly grown for commercial purposes in the states of Karnataka, Maharashtra, Haryana, Madhya Pradesh, Gujarat, Andhra Pradesh and Odisha. The marigold is also grown as trap crop to control pest activity. Poultry industry is extensively using marigold petals as a natural source of xanthophylls pigment. Thus, cultivation of marigold gaining popularity day by day in agriculture business owing to its commercial usage.
Marigold seeds exhibit a rapid decline in vigour and viability under ambient conditions of storage from April to October in Northern plains (Rao et al., 2003) . Non availability of high quality seeds of marigold is one of the major constraints in its cultivation. Seed possesses maximum vigour at the time of physiological maturity, thereafter in viability and vigour of seed decline gradually.
Thus, the preparation of seed with high vigour is essential to improve seed storability and seedling establishment which ultimately enhance the productivity under wide range of field conditions. Little information has been reported on seedling development of marigold subsequent to priming. Priming treatments have been reported to offer promising means for maintaining the quality of different crop species.
Improved seed invigouration techniques are being used in many parts of world to reduce the germination time, synchronize germination, improve germination rate and increase seedling stand (Khan 1992, Lee and Kim, 2000) . Various treatments involving hydration-dehydration or pre sowing treatments with different chemicals -CaCl 2 and KNO 3 for increasing the storage of seeds life have been found beneficial. Therefore, a laboratory study was carried out to assess the influence of various priming treatments on germination and electrical conductivity of French marigold seeds.
Materials and Methods
A good quality seed is an essential requirement for obtaining higher yields per unit area. To assess the seed quality during storage this research was conducted in laboratory of Seed Science and Technology department, CCS Haryana Agricultural University. The research was planned to determine the ageing, priming and enzyme activity on seed quality parameters of marigold seeds under natural and artificial aged conditions. An effort was made to assess effect of priming treatments on seed quality during storage and the effect of accelerated ageing on primed seed genotypes during storage.
The seed material for the present investigation was collected from Horticulture farm, Department of Horticulture CCS Haryana Agricultural University Hisar. The study was carried out on marigold seeds of four lines which were harvested during April. The harvested seeds of different lines (MGH208, MGH205, MGH207 and Hissar Jafri) were designated as Genotype-1; Genotype-2; Genotype-3; and Genotype-4, respectively.
Treatments
The seeds of various genotypes (G-1, G-2, G-3 and G-4) were harvested in 16 th April and after processing the seeds were primed and observations were recorded at two months interval upto February (2017). T 0 -Untreated (control) T 1 -Hydration (Soaking for 6 h) and dehydration at room temperature T 2 -2% CaCl 2 (Soaking for 6 h) and dehydration at room temperature.
T 3 -4% CaCl 2 (Soaking for 6 h) and dehydration at room temperature.
T 4 -0.5% KNO 3 (Soaking for 6 h) and dehydration at room temperature.
T 5 -1% KNO 3 (Soaking for 6 h) and dehydration at room temperature.
T 6 -2% Mannitol (Soaking for 6 h) and dehydration at room temperature.
T 7 --4% Mannitol (Soaking for 6 h) and dehydration at room temperature.
T 8 --6% Mannitol (Soaking for 6 h) and dehydration at room temperature.
Method of application of priming treatments
Sufficient number of seeds from different seed genotypes were placed over filter-paper soaked in solution of the desired treatment in a beaker and kept it at room temperature.
The seeds were allowed to imbibe solution for 6 h in all the treatments. After the completion of treatment period, the seeds were dehydrated at room temperature.
Standard germination test (%)
Fifty seeds of each lot replicated thrice were placed on sufficiently in petri plates and placed in seed germinator at 20°C temperature with 80-85 per cent relative humidity. The final count of germinated seeds was taken on 10th day and normal seedlings were expressed as percent germination of total seeds.
Electrical conductivity test (EC) (ds/cm/seed)
Twenty normal and uninjured seeds were soaked in separate beakers each containing 50 ml of distilled water. Seeds were immersed completely in water and beakers were covered with foil. Thereafter, these samples were placed in germinator at 20°C for 24 hours in dark. The electrical conductivity of seed leachates was measured by conductivity bridge meter (ISTA, 1999) .
Results and Discussion

Standard germination test (%)
The various priming treatments had significant effect on the germination percentage in marigold (Table 1) . Maximum germination percentage was recorded in G-4(83.556%) which was followed by G-1 (79.33%) and G-3 (76.222%) during 0 month storage. In 2, 4, 6, 8 and 10 months storage duration, significantly maximum germination percentage was observed in G-4 (81.741%, 74.444%, 65.926%, 55.963% and 43.963%) respectively. The highest germination percentage was recorded in T 4 (83.00%) during 0 month storage. In 2, 4, 6, 8 and 10 months storage duration, significantly maximum germination percentage was observed in T 4 (81.333%, 75.333%, 69.33%, 60.917% and 44.250%) respectively.
The germination percentage observed in T 4 and G-4 interaction (89.00%) was non significant in 0 month storage. In 2, 4, 6, 8 and 10 months storage duration, significantly maximum germination percentage was observed in T 4 and G-4 interaction (87.00%, 80.667%, 74.667%, 68.00% and 50.33%) respectively
Electrical conductivity test (EC) (ds/cm/seed)
The various priming treatments had significant effect on the electrical conductivity in marigold (Table 2 ). Maximum electrical conductivity was recorded in G-2(0.373ds/cm/seed) which was followed by G-3 (0.299ds/cm/seed) and G-1 (0.283 ds/cm/seed) during 0 month storage. In 2, 4, 6, 8 and 10 months storage duration, significantly maximum electrical conductivity was observed in G-2 (0.477 ds/cm/seed, 0.496 ds/cm/seed, 0.534 ds/cm/seed, 0.573 ds/cm/seed and 0.607ds/cm/seed) respectively. The highest electrical conductivity was recorded in T 0 (0.499ds/cm/seed) during 0 month storage. In 2, 4, 6, 8 and 10 months storage duration, significantly maximum electrical conductivity was observed in T 0 (0.604 ds/cm/seed, 0.634 ds/cm/seed, 0.688 ds/cm/seed, 0.735 ds/cm/seed and 0.786ds/cm/seed) respectively. The highest electrical conductivity was observed in T 0 and G-2 interaction (0.570 ds/cm/seed) during 0 month storage. In 2, 4, 6, 8 and 10 months storage duration, significantly maximum electrical conductivity was observed in T 0 and G-2 interaction (0.670 ds/cm/seed, 0.687ds/cm/seed, 0.720 ds/cm/seed, 0.750ds/cm/seed and 0.783ds/cm/seed) respectively
Standard germination
Effect of priming treatments on standard germination of marigold seeds has been recorded in the Table 1 . At 0 month storage period treatment T 4 (0.5% KNO 3 ) and genotype G-4 was highly significant compared to all other treatments and genotypes. For 2, 4, 6, 8and 10 month storage, T 4 and G-4 produced maximum germination percentage. The positive effect of KNO 3 might be due to its role in influencing the permeability of membranes, which ultimately leads to activation of enzymes involved in protein synthesis, carbohydrate metabolism. These results are in line with Nawaz et al., (2011) in tomato seeds, Afzal et al., (2009) in marigold seeds, Abdollahi et al., (2012) in canola seeds and Yam et al., (2015) in Chinese cabbage seeds.
Electrical conductivity
Electrical conductivity in the marigold seed of different priming treatment for 0 month storage was found highest in the treatment T 0 (control) compared to all other treatments. Among different genotypes G-2 was highly significant as compared to other genotypes as presented in the Table 2 . Similar results were observed over the other storage duration. This might be due to destructive changes in cellular membrane system resulting in more leakage of organic solutes (free sugars, fatty acids and amino acids). Damage to membrane system could be repaired and protected against such changes by invigouration treatments with KNO 3 as evidenced by low electrical conductivity of seed leachates, which presumably have extended the viability of seeds. The differential EC values recorded among the seed treatments indicate the nature and extent of membrane protection offered, which may not be the same for all seed priming treatments, thus resulting in difference EC values.
Fresh seeds were tested for various vigour and viability parameters in a completely randomized design with three replications.
The statistical analysis of data for various parameters was carried out according to the standard procedure. The results obtained during the investigation are summarized as below: Seeds were primed with various priming treatments viz., 0.5 and 2% KNO 3, 2 and 4% CaCl 2, 2, 4 and 6% Mannitol, control and dehydration. Treatment T 4 (0.5% KNO 3 ) exhibited higher germination as compared to other treatments and Seed genotype-4 was found to be performing significantly better germination than rest of genotypes and The highest electrical conductivity was observed in T 0 and G-2 interaction
